Abstract
145
This increase in the MgCl 2 concentration to 19 mM after equilibrating the GUVs at 6 mM 146 overnight has led to the most consistent result with a large majority of GUVs containing an 147 actin cortex (> 90 %). Since the ion concentration has a large impact on the response of the
148
GUVs to electric pulses (55), we fixed the concentration of MgCl 2 at 19 mM. GUVs when interacting with the glass bottom of the chamber. Custom made stainless-steel During the dynamics experiments, consecutive increasing 500 µs pulses were applied. The electric pulses induce a transmembrane voltage as follows (56):
165 166
where R, E and t indicate the radius of the GUV, the applied electric field strength and the 167 duration of the pulse, respectively. τ is the charging time of the membrane given by
169 170
where C m , λ e and λ i are the membrane capacitance, and the internal and external solu-171 tion conductivity, respectively. In our experiments the pulses were chosen such that the increasing pulses were applied until a complete contrast loss of the GUVs was observed.
177

Electroporation chamber combined with confocal imaging
178
The response of the actin cortex to the electric pulses was visualized with a Zeiss LSM area (A norm ) was calculated at pulse n and corrected for the area loss at the previous pulse To investigate the influence of the actin cortex on the electroporation of GUVs, we cap-227 tured the dynamics of the GUVs by high speed imaging (10 000 − 15 000 fps) in bright field.
228
The deformations of the GUVs were measured in the terms of the deformation ratio a/b 229 during and after the electric pulse (see the schematic in Figure 2 ). The GUVs are electro- , and slows down their resealing.
296
As discussed above, we observed both disklike (a/b < 1 ) and tubelike (a/b > 1) de- 
Stability of the actin cortex
323
To assess the response of the actin cortex inside the GUV to the electric pulse, the GUV electrophoretic forces, are expected to be involved.
405
As soon as the membrane is permeabilized by the electric fields, the membrane tension 406 can relax back through the expansion of the pores and the release of the interior fluid.
407
Additionally, the actin cortex is exposed to the electric field and consequently actin filaments 408 experience an electrophoretic force, defined as (69):
where ξ h and µ B represent the hydrodynamic friction coefficient per unit length of a filament The area loss of the actin-encapsulated GUVs as a function of the electric field, which is associated with an intensity loss of the actin cortex. The average normalized area is shown of 17 actin-encapsulated GUVs in total with an average radius of ∼ 10 µm, of which 8 have been exposed to the consecutive ramping up pulses and 9 to immediate high pulses. The confocal images of the actin cortex show that the intensity loss can be attributed to cortex disruption (B1, B2 and B3). The dotted lines in the graphs represent a least-squares fit of a sigmoid curve to guide the eye. The scale bar in all images is 5 µm.
Compared to the mechanical forces calculated above, these forces appear most plausible to 
